Functional characterization and FTIR-based 3D modeling of full length and truncated forms of Scorpio maurus venom phospholipase A2.
Heterodimeric phospholipase A2 from venom glands of Tunisian scorpion Scorpio maurus (Sm-PLGV) had been purified. It contains long and short chains linked by a disulfide bridge. Sm-PLGV exhibits hemolytic activity towards human erythrocytes and interacts with phospholipid monolayers at high surface pressure. The investigation of structure-function relationships should provide new clues to understand its activity. Molecular cloning of Sm-PLGV and heterologous expression in Escherichia coli of three recombinant forms was used to determine the role of the short chain on enzymatic activity. Infrared spectroscopy assisted 3D model building of the three recombinant constructs (phospholipases with and without the penta-peptide and Long chain only) allowed us to propose an explanation of the differences in specific activities and their interaction with various phospholipids. Nucleotide sequence of Sm-PLGV encodes 129 residues corresponding to the Long chain, the penta-peptide and the short chain. Although recombinant phospholipases without and with the penta-peptide have different specific activities, they display a similar substrate specificity on various phospholipid monolayers and similar bell-shaped activity profiles with maxima at high surface pressure. The absence of the short chain reduces significantly enzymatic and hemolytic activities. The 3D models pointed to an interaction of the short chain with the catalytic residues, what might explain the difference in activities of our constructs. Infrared spectroscopy data and 3D modeling confirm the experimental findings that highlight the importance of the short chain for the Sm-PLGV activity. New informations are given to further establish the structure-function relationships of the Sm-PLGV.